Identifying potential use of emerging neighbourhood
mobility hubs using behavioural modelling

Ralph d eer

Tessa Leferink
Nejc Gerzinic

Jan Anne Annema
Niels van Oort




a’—. (‘
Lob TUDelft Gy

Smart Public Transport

POLICY
EVALUATION

CO-DIRECTORS DEMAND

MANAGEMENT

TRAVEL
BEHAVIOR

PERFORMANCE
ANALYTICS

OPERATIONS = =
&
CONTROL

MOBILITY
ON-DEMAND

NETWORK

DESIGN ‘

ACCESSIBILITY
, & EQUITY

ENERGY &

PREDICTION SUSTAINABILITY

&
INFORMATION

Lab

Smart Public Transport

www.SmartPTlab.TUDelft.nl



http://www.smartptlab.tudelft.nl/

o a’—. (‘
Introduction b FuDelft:

University of
Technology

Smart Public Transport

« Car ownership and use:
*  Emissions

*  Unsafety
* Space

Sustainable solutions are needed

Mobility hubs offer a solution?

Stam et al. (2021). Travellers’ preferences towards existing and emerging means of first/last mile
transport: a case study for the Almere centrum railway station in the Netherlands. Eur. Transp. Res. Rev.
13, 56. 3



https://etrr.springeropen.com/articles/10.1186/s12544-021-00514-1
https://etrr.springeropen.com/articles/10.1186/s12544-021-00514-1

What is a hub?
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WIKIPEDIA
H ub De vrije encyclopedie

Hub of HUB kan verwijzen naar:

s Hub (Windows Phone), een applicatie voor het Windows Phone 7-besturingssysteem

» Hub (hardware), een apparaat in een computernetwerk

» Hub (telecommunicatie), een knooppunt in WWAN-datanetwerken, zoals in een hub-spoke opze
» Hub (luchthaven), een luchthaven waar men overstapt op andere viuchten

» Hubrecht (voomaam), een jongensnaam

« The Hub, een fictieve plek in de Amerikaanse televisieserie That '70s Show

« HUB Uitgevers, een uitgeverij van voornamelijk I T-gerelateerde tijdschriften

« Naaf, een machine- of fietsonderdeel

» Station Hunmanby, stationscode van dit Engels station

» Hogeschool-Universiteit Brussel, een voormalig Brussels samenwerkingsverband voor hoger
« The Hub (televisiezender), een Amerikaans televisiezender

» Hub (striptekenaar), Franse striptekenaar

source: Wikipedia
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- Physical location where different shared transport options are offered at permanent
and well-visible locations which are available at walking distance from home
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« "Parking place” for sustainable transport and an enrichment for public space

* Potential to reduce car dependency and
reduction of negative externalities

Expectations

Autonomous vehicles

On-demand taxi

(Uber) Back to base car sharing

Multimodal journey planners

Ilectric vehicles I Smartcards

1
#I\ Free floating carsharing

Mobile ticketing

Time

Peak of Inflated Trough of
Expectations  Disillusionment

Trigger

Slope of Enlightenment Plateau
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Which user groups can be identified
in adopting mobility services offered
by neighborhood mobility hubs?
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Literature review

Conceptual model (UTAUT2 model)
Survey

Exploratory Factor Analysis

Latent Class Cluster Analysis




Conceptual model
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expectancy
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Behavioral intention

to use mobility hubs
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Conceptual model
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Moderators
. Age = Car ownership
» Education » Car availability
« Income » Degree of urbanity
» Gender » Household composition
« Experience » Main mode of transport
» Hub functionalities
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Questionnaire - representation

Not fully representative compared to the Dutch population

The target group of shared mobility users are mainly young, highly
educated people living in urban environments

Might lead to overestimation of the results

Higher percentage of men

Higher percentage of young people (<35 years old)

Higher incomes

Higher education level

Higher percentage of people living in
urban environments

5
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Results
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General results

49% of the sample intends to use mobility hubs when it would be available in their neighborhood
» Higher percentage if walking time is specified to 5 minutes

* Impact of a mobility hub on car usage and car ownership is lower:

 1in 5 people indicate that they would use their car less

 1in7 people indicate that they would sell their second (or third) owned car
 1in 13 people indicate that they would sell their only owned car

TR,
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Preferred mode of transport at mobility hub b FUDelft i

Shared car

Shared bicycle

Shared e-bike

Shared moped

Shared cargo bike

Smart Public Transport

26,8% 32,9%

|

7,0% 15,1%

12,1% 24,8%

16,1% 24,5%

6 5,4% 28,5%

m Weekly Monthly Few times ayear M Never
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Relation between

current transport modes and intention
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Latent Class Cluster Analysis

» Probabilistic clustering technique

Maobility hub
beneficials

Facilitating
conditions

]
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Forms homogeneous groups in sample based on indicator scores and user characteristics

Behavioral intention

Social-
Environmental
responsibility

Individual
innovation

sceplicism

to use mobility hubs

Moderators

« Age

« Education
« Income

« Gender

« Experience

« Car ownership

« Car availability

« Degree of urbanity

« Household composition
« Main mode of transport
« Hub functionalities
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Cluster 1: Hub huggers

25% expects to reduce car usage

17% expects to sell 2" (or 3t) car

9% expects to sell their only car
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* 29% expects to reduce car usage

« 20% expects to sell 2" (or 3t) car o

64% PN

*  11% expects to sell their only car | ‘
| 30% [g
36% 0790
@)
24% O% -

)
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» Biggest impact of all clusters on car

ownership and usage Hub-ready impacting travelers
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Cluster 3: Anti-new mobility individuals b FUDelft
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* 64% indicates that they will not use their

car less when a hub will be introduced
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* 12% expects to reduce car usage

« 9% expects to sell 2" (or 3t) car
Anti-new mobility individuals

* 6% expects to sell their only car
22%
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Cluster 4: Traditional car owners

* 71% indicates that they will not use their

car less when a hub will be introduced

* 9% expects to reduce car usage
« 4% expects to sell 2" (or 3th) car

* 0% expects to sell their only car
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Conclusion and discussion
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“Which user groups can be identified in adopting mobility offered by

neighborhood mobility hubs?”
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4 different user clusters

*  Hubs are promising for hub huggers and hub-ready impacting travelers

*  Four indicators w.r.t. behavioral intention:
* Mobility hub beneficials
 Social-environmental responsibility
 Individual innovation scepticism

 Facilitating conditions
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« Important determinants for potential hub usage:
*  Cyclists and train passengers are more likely to use hubs in the future
*  Prior experience with shared transport is a plus
*  No car ownership

*  Mainly younger of age, high educated and high degree of urbanity

* Depends on cluster!

26



Limitations

Representation of sample
Stated preference vs revealed preference

Measuring intention to use instead of actual usage
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More about mobilty hubs and

user intentions?

Q Zoeken [ & = Ld ! 5
I n Home fijn metwerk Berichtan  Meldingen

Google, wat is een hub"
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https://nielsvanoort.weblog.tudelft.nl/mtits

N.vanOort@TUDelft.nl
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